Sepsis-associated AKI: epithelial cell dysfunction.
Acute kidney injury (AKI) occurs frequently in critically ill patients with sepsis, in whom it doubles the mortality rate and half of the survivors suffer permanent kidney damage or chronic kidney disease. Failure in the development of viable therapies has prompted studies to better elucidate the cellular and molecular etiologies of AKI, which have generated novel theories and paradigms for the mechanisms of this disease. These studies have shown multifaceted origins and elements of AKI that, in addition to/in lieu of ischemia, include the generation of damage-associated molecular patterns and pathogen-associated molecular patterns, the inflammatory response, humoral and cellular immune activation, perturbation of microvascular flow and oxidative stress, bioenergetic alterations, cell-cycle alterations, and cellular de-differentiation/re-differentiation. It is becoming clear that a major etiologic effector of all these inputs is the renal tubule epithelial cell (RTEC). This review discusses these elements and their effects on RTECs, and reviews the current hypotheses of how these effects may determine the fate of RTECs during sepsis-induced AKI.